The order Cystofilobasidiales is described for teleomorphic basidiomycetous yeasts with holobasidia and teliospores. Their septa have dolipores, but lack parenthesomes. D-GhJCUrOnate, nitrate and nitrite are assimilated and myoinositol is usually assimilated. Coenzyme Q has 8 or 10 isoprenologues. 255 and 18s rDNA sequence analysis indicates a monophyletic branch within the Tremellomycetidae of the Hymenomycetes. Cystofilobasidium is the type genus.
INTRODUCTION
The assessment of relationships among basidiomycetous yeasts has been hampered by the absence of phylogenetically informative characters ; affinity among these organisms was inferred using morphological, biochemical and physiological characters (von Arx et al., 1977; Boekhout et al., 1993; van der Walt, 1987 ; Kurtzman & Fell, 1998) . Features considered useful were cell wall composition (Prillinger et al., 1993; Roeijmans et al., 1998; Sugiyama et al., 1985; Weijman & Golubev, 1987 ; Weijman & Rodrigues de Miranda, 1988) , septa1 ultrastructure (Boekhout et al., 1992; McLaughlin et al., 1995; Moore, 1987; Suh et al., 1993) , morphology of the basidium (Bandoni, 1995; Boekhout et al., 1993; Obenvinkler, 1987) , killer sensitivity patterns (Golubev & Boekhout, 1995) and specific physiological traits such as assimilation of myo-inositol and D-glucuronate (Golubev, 1989) , production of extracellular starch-like compounds (Boekhout et al., 1993; Sampaio & Fonseca, 1995) , assimilation of nitrate and nitrite, vitamin requirements (Sampaio & Fonseca, 1995) and ubiquinone composition . As a result, both anamorphic and teleomorphic basidiomycetous yeasts were divided into two or three main groups (Boekhout et al., 1993; Sampaio & Fonseca, 1995; van der Walt, 1987) . Recent molecular phylogenetic studies of basidiomycetous yeasts, using 18s rDNA sequences, indicated
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the presence of three classes of Basidiomycota, namely Hymenomycetes, Urediniomycetes and Ustilaginomycetes (Swann & Taylor, 1995a, b) . Based on studies of 25s rDNA sequences, yeast stages were found to occur in all of these classes Fell et al., 1995) . A monophyletic cluster of species occurs within the Tremellomycetidae of the Hymenomycetes (Swann & Taylor, 1995c) , that we propose to recognize as the new order Cystofilobasidiales. Carbohydrate patterns were determined by analysis of whole-cell hydrolysates with GLC/MS (Roeijmans et al., 1998) . Coenzyme Q (CoQ) was extracted with hexane after saponification of intact cells and purification by TLC. Coenzyme Q systems were identified by reverse-phase TLC (Yamada & Kondo, 1973; Hiraishi et al., 1984) and by MS. In the latter technique, 3 pl crude extract was inserted in the quartz sample tube of the direct inlet probe and probe temperature was programmed from 50 to 400 "C. The CoQ components evaporated when the probe temperature exceeded 300°C. Mass spectra were recorded with an ionizing energy of 70 eV (electron impact) and the CoQ systems were identified by their molecular mass. 
METHODS

RESULTS AND DISCUSSION
Yeasts classified in the Tremellomycetidae (Hymenomycetes) are characterized by the presence of dolipore septa, xylose in the cell walls and, with some exceptions, utilization of myo-inositol and Dglucuronate, and production of starch-like compounds. Fig. 1 is a representative analysis of the Tremellomycetidae ; the number of species in this figure was limited to increase the visual clarity of the tree. (Boekhout et al., 1993 ; Kwon-Chung et al., 1995; McLaughlin et al., 1995; Moore & Kreger-van Rij, 1972; Oberwinkler & Bandoni, 1982) . The reported absence of a parenthesome in Filobasidium JEoriforme can be questioned, as a Tremellales-type parenthesome appears to be present in Fig. 4 of Moore & Kreger-van Rij (1 972). Parenthesomes are generally considered as modified compartments of the endoplasmic reticulum (Moore, 1985) , which may play an important role in intercellular signalling and maintenance of homeostasis (Mueller et al., 1998 Kuraishi et al., 1985) and by the observation that the relative proportions of these different CoQ fractions are influenced by environmental conditions (BillonGrand, 1989) . If this supposition is true, the presence of two different major CoQ molecules among the Cystofilobasidiales may be the result of differences in gene expression with limited phylogenetic significance. It should be noted, however, that CoQ 10 is confined to the ballistoconidia-forming species and CoQ 8 to the teliospore-forming yeasts and closely related anamorphs. All species of Cystofilobasidiales contain xylose in their cell walls (von Arx & Weijman, 1979; Boekhout et al., 1992; Elinov et al., 1974; Golubev, 1995; Gorin & Spencer, 1970; Roeijmans et al., 1989; Suh & Sugiyama, 1993; Weijman, 1979; Weijman & Rodrigues de Miranda, 1988) . DGlucuronate, nitrate and nitrite are assimilated by all species, myo-inositol is used by most species, except Cryptococcus aquaticus, most species are dependent on thiamine and biotin, and fermentative capabilities occur in Cystojlobasidium lari-marini (Barnett et al., 1990; Kwon-Chung, 1998) . Hyphal septa of investigated species of the Cystofilobasidiales, namely Mrakia frigida and CystoJilobasidium spp., have dolipores without parenthesomes (Oberwinkler et al., 1983; Suh & Sugiyama, 1993; Suh et al., 1993 
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U Rho do to rula p h ilyla Branch length Fig. I . Phylogenetic tree of yeasts of the Tremellomycetidae derived from parsimony analysis (heuristic search, random stepwise addition, nearest-neighbour interchange, 100 maximum trees). Branch lengths are proportional to the number of nucleotide differences. The numbers given on branches are the frequencies (percentages) that a given branch appeared in 1000 bootstrap replicates (PAUP test version 4.0d61, used with the permission of D. Swofford). Species of Urediniomycetes (Rhodotorula and Sporobolomyces) were used as an outgroup.
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In terna tiona I Cystofilobasidiales, a new order of yeasts , are necessary to understand the evolutionary importance of these structures. Preparation techniques, such as high-pressure freezing, freeze substitution and cryo-electron microscopy, are essential to avoid artifacts (Mueller et al., 1995 ; Orlovich & Ashford, 1994) which may hamper correct interpretations. This requirement is illustrated by conflicting results in different studies on the septal ultrastructure of Filobasidiella depauperata (Kwon-Chung et al., 1995; Rhodes et al., 1981) .
Our analysis of rDNA sequences demonstrates that three species of Cryptococcus are members of the Cystofilobasidiales (Fig. 1) (Fig. 1 ) using 25s rDNA data. Parsimony analysis indicated that two other species, Trichosporon pullulans and Itersonila perplexans, may be weakly related to the Cystofilobasidiales , but bootstrap analysis did not support their inclusion. Both species differ from the Cystofilobasidiales by the presence of CoQ 9. As more data accumulates regarding peripherally related species, our vision of Cystofilobasidiales may alter. Similarly, the present definitions of the Tremellales and Filobasidiales must be evaluated to consider such problems as the phylogenetic placement of Filobasidiella. 
